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UNIVERSAL ANNOTATION MANAGEMENT SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The present application is related to commonly-owned U.S. Pat. No. 
6,519,603, entitled "Method And System For Organizing An Annotation Structure And 
For Querying Data And Annotations", commonly-owned, co-pending application 
10/083,075, entitled "Improved Application Portability And Extensibility Through 
Database Schema And Query Abstraction," commonly owned, co-pending application 
10/310,192, entitled "Annotation Validity Using Partial Checksums," and commonly 
owned co-pending application, entitled "Heterogeneous Multi-Level Extendable 
Indexing For General Purpose Annotation Systems," filed herewith (Attorney Docket 
No. ROC920030127US1), which are herein incorporated by reference. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to the field of data entry and retrieval and, more 
particularly, to a method and system for annotating a variety of heterogeneous data 
objects manipulated by a variety of different applications. 

Description of the Related Art 

[0003] There are well known methods for capturing and storing explicit knowledge 
as data, for example, in relational databases, documents, flat files, and various 
proprietary formats in binary files. Often, such data is analyzed by various parties (e.g., 
experts, technicians, managers, etc.), resulting in rich interpretive information, 
commonly referred to as tacit knowledge. However, such tacit knowledge is often only 
temporarily captured, for example, as cryptic notes in a lab notebook, 
discussions/conversations, presentations, instant messaging exchanges, e-mails and 
the like. Because this tacit knowledge is typically not captured in the application 
environment in which the related data is viewed and analyzed, it is often lost. 
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[0004] One approach to more permanently capture tacit knowledge is to create 
annotations containing descriptive information about data objects. Virtually any 
identifiable type of object may be annotated, such as a matrix of data (e.g., a 
spreadsheet or database table), a text document, or an image. Further, subportions of 
objects (sub-objects) may be annotated, such as a cell, row, or column in a database 
table or a section, paragraph, or word in a text document. An indexing scheme is 
typically used to map each annotation to the annotated data object or sub-object, based 
on identifying information, typically in the form of an index. The index should provide 
enough specificity to allow the indexing scheme to locate the annotated data object (or 
sub-object). Further, to be effective, the indexing scheme should work both ways: 
given an index, the indexing scheme must be able to locate the annotated data object 
and, given an object, the indexing scheme must be able to calculate the index for use in 
classification, comparison, and searching (e.g., to search for annotations for a given 
data object). 

[0005] However, a number of challenges are presented when annotations must be 
made for objects from a variety of different type (i.e., heterogeneous) data sources 
manipulated by a variety of different application programs, which is a fairly common 
scenario in modern business enterprises. For example, in a biomedical enterprise, 
annotations may need to reference text documents (manipulated by a word 
processor/text editor), experimental data (manipulated by a database or spreadsheet 
application), genomic data (manipulated by a specialized application), images 
(manipulated by an image viewing application), and the like. 

[0006] One challenge presented is how to index annotations (e.g., in a way that 
associates the annotations to the annotated data objects) because different types of 
objects manipulated by different applications, as well as different types of objects 
manipulated by the same application, have different ways of identifying themselves. 
Further, each object may also have a different number and type of sub-objects, 
resulting in different types of identifying information (e.g., indexes) for each. For 
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example, a database table may be identified using four parameters (location, table, row, 
and column), while a text document may be identified using five parameters (location, 
file, section name, paragraph, and word). Ideally, the indexing method for each type of 
object would be allowed to be different, while still allowing the use of existing database 
indexing technology for organizing indexes made for a wide variety of data objects. 

[0007] Another challenge is to provide a universal mechanism for managing 
annotations created for the various data objects manipulated by the various 
applications. Preferably, the mechanism would be easily accessible from within the 
application or applications used for creating and viewing the data to be annotated. 
Providing an annotation interface from within the applications used to view and analyze 
the data may encourage capturing and sharing tacit knowledge contained within 
annotations, which may foster collaboration and increase efficiency. For example, a 
group of people working to develop a new drug may share insights, speeding 
development of the drug, and bringing the drug to market faster which may reduce cost 
and, ultimately, save lives. 

[0008] Accordingly, there is a need for improved methods and systems for managing 
annotations made for a variety of different data objects. Preferably, the methods and 
systems will allow annotations to be created and accessed from within a variety of 
different type applications used to view and analyze the annotated data objects, thus 
providing cross-platform tacit knowledge management. 

SUMMARY OF THE INVENTION 

[0009] The present invention generally is directed to methods, systems, and articles 
of manufacture for managing annotations created for a variety of different type objects 
manipulated by a variety of different applications. 

[0010] One embodiment provides a method for exchanging information between 
entities on a network. The method generally includes installing an annotation 
management system on the network, identifying a plurality of annotatable data objects 
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manipulated by a plurality of applications on the network, and providing, via the 
annotation management system, one or more interfaces for manipulating annotations 
for the annotatable data objects. 

[0011] Another embodiment provides a method for exchanging information between 
entities on a network comprising a plurality of applications configured for manipulating a 
plurality of different type data objects. The method generally includes installing an 
annotation server on the network, installing one or more plug-in components that 
provide an interface between at least one of the applications and the annotation server, 
identifying a plurality of annotatable data objects manipulated by the applications, and 
providing one or more graphical user interfaces, accessible via the plug-in components, 
for manipulating annotations for the annotatable data objects. 

[0012] Another embodiment provides a method of creating annotations for a plurality 
of different type data objects manipulated by a plurality of applications. The method 
generally includes receiving a request from one of the applications to create an 
annotation for a data object identified by a set of parameters, selecting, based, at least 
in part, on the set of identifying parameters, an annotation structure defining one or 
more annotation fields, generating a graphical user interface allowing entry of the one 
or more annotation fields, creating an index based on the one or more identifying 
parameters, and creating an annotation record comprising the index and information 
entered, via the graphical user interface, for the one or more annotation fields. 

[0013] Another embodiment provides a computer-readable medium containing an 
executable component for managing annotations created for data objects manipulated 
by one or more applications on a network. When executed by a processor, the 
executable component performs operations generally including receiving a request from 
one of the applications to create an annotation for a data object, selecting, based, at 
least in part, on a set of parameters identifying the data object or the application, an 
annotation structure defining one or more annotation fields, generating a graphical user 
interface screen allowing entry of the one or more annotation fields described by the 
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structure, and storing an annotation record comprising information entered, via the 
graphical user interface screen, for the one or more annotation fields in an annotation 
store separate from the annotated data object. 

[0014J Another embodiment provides system for managing annotations for one or 
more different type data sources manipulated by a plurality of different type applications 
generally including an annotation database for storing annotations separately from the 
data sources associated with the annotations, a set of annotatable data object points 
defining portions of the data sources associated with the annotations described by the 
associated annotations, a set of annotation structures, each defining a set of annotation 
fields, a set of plug-in components, each for interfacing between one or more 
applications and an annotation server, and an annotation server. The annotation server 
is generally configured to receive, via the plug-in components, requests to access 
annotations for one or more of the annotatable data object points issued by the one or 
more of the applications running on the client computer and generate a graphical user 
interface screen, based on an annotation structure associated with the one or more of 
the annotatable data object points, for creating or viewing annotations for the one or 
more annotatable data object points. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] So that the manner in which the above recited features, advantages and 
objects of the present invention are attained and can be understood in detail, a more 
particular description of the invention, briefly summarized above, may be had by 
reference to the embodiments thereof which are illustrated in the appended drawings. 

[0016] It is to be noted, however, that the appended drawings illustrate only typical 
embodiments of this invention and are therefore not to be considered limiting of its 
scope, for the invention may admit to other equally effective embodiments. 

[0017] FIG. 1 is an exemplary computing environment in which embodiments of the 
present invention may be utilized. 
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[0018] FIG. 2 is a client server view of one embodiment of the computing 
environment of FIG. 1. 

[0019] FIG. 3A is a relational view of an annotation system according to one 
embodiment of the present invention. 

[0020] FIGs. 3B and 3C illustrate relational views of exemplary indexing 
components, according to one embodiment of the present invention. 

[0021] FIG. 3D illustrates a list of exemplary annotation application programming 
interface (API) functions, according to one embodiment of the present invention. 

[0022] FIGs. 4A, 4B, and 4D are flow charts illustrating exemplary operations for 
configuring an annotation system according to one embodiment of the present 
invention. 

[0023] FIG. 4C is a table listing exemplary annotatable data sources and data 
points, according to one embodiment of the present invention. 

[0024] FIGs. 5A-5H illustrate exemplary graphical user interface (GUI) screens that 
may be used to configure an annotation system according to one embodiment of the 
present invention. 

[0025] FIGs. 6A and 6B are flow charts illustrating exemplary operations for creating 
and retrieving annotations, respectively, according to one embodiment of the present 
invention. 

[0026] FIGs. 7A-7B illustrate exemplary components for selecting and transforming, 
respectively, an annotation component according to one embodiment of the present 
invention. 
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[0027] FIGs. 6A and 6B illustrate exemplary data object indexes for a text document 
and a database table, respectively, according to one embodiment of the present 
invention. 

[0028] FIG. 8A-8C are exemplary graphical user interface (GUI) screens for creating 
an annotation according to one embodiment of the present invention. 

[0029] FIGs, 9A and 9B are exemplary graphical user interface (GUI) screens for 
viewing data and annotations according to one embodiment of the present invention. 

[0030] FIG. 10A-10C are exemplary graphical user interface (GUI) screens for 
searching annotations and annotated data according to one embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0031] The present invention provides methods, systems, and articles of 
manufacture that may be used for universal (e.g., cross-platform) management of 
annotations made for a variety of different type data objects manipulated (e.g., created, 
edited, and viewed) by a variety of different type applications. Some embodiments 
allow users collaborating on a project to create, view, and edit annotations from within 
the applications used to manipulate the annotated data objects, which may facilitate 
and encourage the capturing and sharing of tacit knowledge through annotations. 
Further, annotations may be stored separate from the application data they describe, 
decoupling the tacit knowledge captured in the annotations from the applications used 
to manipulate the annotated data. Thus, even if collaborators migrate away from a 
specific application, the tacit knowledge captured in the annotations may remain 
available. 

[0032] As used herein, the term annotation generally refers to any type of 
descriptive information associated with one or more data objects. Annotations may 
exist in various forms, including textual annotations (descriptions, revisions, 
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clarifications, comments, instructions, etc.), graphical annotations (pictures, symbols, 
etc.), sound clips, etc. While an annotation may exist in any or all of these forms, to 
facilitate understanding, embodiments of the present invention may be described below 
with reference to textual annotations as a particular, but not limiting, example of an 
annotation. Accordingly, it should be understood that the following techniques 
described with reference to textual annotations may also be applied to other types of 
annotations, as well, and, more generally, to any type of reference to a data object. 

[0033] Further, as used herein, the term user may generally apply to any entity 
utilizing the annotation system described herein, such as a person (e.g., an individual) 
interacting with an application program or an application program itself, for example, 
performing automated tasks. While the following description may often refer to a 
graphical user interface (GUI) intended to present information to and receive 
information from a person, it should be understood that in many cases, the same 
functionality may be provided through a non-graphical user interface, such as a 
command line and, further, similar information may be exchanged with a non-person 
user via a programming interface. 

[0034] One embodiment of the invention is implemented as a program product for 
use with a computer system such as, for example, the enterprise system 100 shown in 
FIG. 1 and described below. The program(s) of the program product defines functions 
of the embodiments (including the methods described herein) and can be contained on 
a variety of signal-bearing media. Illustrative signal-bearing media include, but are not 
limited to: (i) information permanently stored on non-writable storage media (e.g., read- 
only memory devices within a computer such as CD-ROM disks readable by a CD- 
ROM drive); (ii) alterable information stored on writable storage media (e.g., floppy 
disks within a diskette drive or hard-disk drive); or (iii) information conveyed to a 
computer by a communications medium, such as through a computer or telephone 
network, including wireless communications. The latter embodiment specifically 
includes information downloaded from the Internet and other networks. Such signal- 
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bearing media, when carrying computer-readable instructions that direct the functions 
of the present invention, represent embodiments of the present invention. 

[0035] In general, the routines executed to implement the embodiments of the 
invention, may be part of an operating system or a specific application, component, 
program, module, object, or sequence of instructions. The software of the present 
invention typically is comprised of a multitude of instructions that will be translated by 
the native computer into a machine-readable format and hence executable instructions. 
Also, programs are comprised of variables and data structures that either reside locally 
to the program or are found in memory or on storage devices. In addition, various 
programs described hereinafter may be identified based upon the application for which 
they are implemented in a specific embodiment of the invention. However, it should be 
appreciated that any particular nomenclature that follows is used merely for 
convenience, and thus the invention should not be limited to use solely in any specific 
application identified and/or implied by such nomenclature. 

AN EXEMPLARY ENVIRONMENT 

[0036] FIG. 1 illustrates an exemplary enterprise system 100 in which a universal 
annotation system 1 1 1 in accordance with the present invention may be utilized to 
exchange information, captured in the form of annotations 132, between users 
collaborating on a project. The universal annotation system 1 1 1 may be provided to 
members of such an industry, for example, from a service provider in the business of 
installing such systems. In an effort to ensure successful deployment of the annotation 
system, the service provider may address both the capture and harvest (retrieval) of 
tacit knowledge in the form of annotations 132. The capture process generally involves 
users (e.g., people or, in some cases, application programs) entering annotation 
content about some item of "target" data. 

[0037] As previously described, the target data may be of any suitable type, such as 
textual or tabular (structured, usually non-textual), graphical, or any other type 
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maintained in any type data source, such as a text document, flow diagram, schematic 
(e.g., electrical or mechanical) or any multimedia file (e.g, an audio file, image file, or 
video clip). During the capture process, the user entering the annotation content will 
typically be interacting with software that could be either embedded within their 
particular scientific applications (e.g., as a plug-in component) or, alternatively, with a 
separate annotation application that is external to their scientific applications, for 
example, a stand-alone browser. The annotations 132 may be stored in a central 
annotation repository (e.g., an annotation store 130), which may be searched 
independently or in conjunction with the annotated data, thus allowing users to harvest 
knowledge captured by other users about the data of interest, 

[0038] For example, the annotations 132 may capture insights of different users, 
such as a manager, chemist, and biologist, working an a biomedical enterprise. The 
annotations 132 may include annotations that describe various type data objects 
contained in various data sources, such as documents 1 17i (e.g., project status 
reports) generated by the manager with a first application 120i (e.g., a word processor), 
chemical data 1 17 2 manipulated (e.g., created/viewed/edited) by the chemist with a 
second application 120 2 (e.g., a database application), and biological data 117 N (e.g., 
genomic data) generated by a biologist with an N th application 120 N (e.g., a database 
application or specialized genomic data application). 

[0039] Storing the annotations 132 in the annotation store 130 may allow tacit 
knowledge to be captured about the data without modifying the data sources containing 
the data. It should understood, however, that the annotation store 130 may actually 
reside on the same system as the annotated data sources. In either case, the various 
application data 1 15 are enhanced with the opinions and evaluations of experts (e.g., 
chemists, biologists, and managers), and this supplementary knowledge is made 
available to others via the annotation system 111. 

[0040] As will be described in greater detail below, the annotation system 1 1 1 may 
be integrated with the rest of the enterprise system 100 through an independent 
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annotation browser and plug-in components communicating with a central annotation 
server, allowing annotations to be manipulated from the same applications 1 20 used 
throughout the enterprise to manipulate the annotated data. Thus, the annotation 
system 1 1 1 provides a means for capturing and sharing tacit knowledge that can be 
analyzed and used in connection with the existing processes, in a wide variety of 
industries. 

[0041] Referring now to FIG. 2, a client-server view of one embodiment of the 
enterprise system 100 is shown. As illustrated, the system 100 generally includes one 
or more client computers 102 (e.g., user workstations) generally configured to access 
annotations 132 in an annotation store 130, via the annotation server 140 (e.g., a 
software component) running on at least one server computer 104. The client 
computers 102 and server computer may be connected via a network 127. In general, 
the network 127 may be any combination of a local area network (LAN), a wide area 
network (WAN), wireless network, or any other suitable type network, including the 
Internet. 

[0042] As illustrated, the client computers 1 02 generally include a Central 
Processing Unit (CPU) 1 10 connected via a bus 108 to a memory 112, storage 114, 
input devices 116, output devices 119, and a network interface device 118. The input 
devices 1 1 6 may be any devices to give input to the client computer 1 02, such as a 
mouse, keyboard, keypad, light-pen, touch-screen, track-ball, or speech recognition 
unit, audio/video player, and the like. The output devices 119 may be any suitable 
devices to give output to the user, including speakers and any of various types of 
display screen. Although shown separately from the input device 116, the output 
device 119 and input device 116 could be combined (e.g., a display screen with an 
integrated touch-screen. 

[0043] The network interface device 1 18 may be any entry/exit device configured to 
allow network communications between the client computer 102 and the server 
computer 1 04 via the network 1 27. For example, the network interface device 1 1 8 may 
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be a network adapter or other network interface card (NIC). Storage 1 14 is preferably a 
Direct Access Storage Device (DASD). Although shown as a single unit, storage 114 
may be any combination of fixed and/or removable storage devices, such as fixed disc 
drives, floppy disc drives, tape drives, removable memory cards, or optical storage. 
The memory 112 and storage 1 14 could be part of one virtual address space spanning 
multiple primary and secondary storage devices. 

[0044] The memory 1 12 is preferably a random access memory (RAM) sufficiently 
large to hold the necessary programming and data structures of the invention. While 
the memory 1 12 is shown as a single entity, it should be understood that the memory 
112 may in fact comprise a plurality of modules, and that the memory 1 12 may exist at 
multiple levels, from high speed registers and caches to lower speed but larger DRAM 
chips. Illustratively, the memory 112 contains an operating system 124. Examples of 
suitable operating systems, which may be used to advantage, include Linux and 
Microsoft's Windows®, as well as any operating systems designed for handheld 
devices, such as Palm OS®, Windows® CE, and the like. More generally, any 
operating system supporting the functions disclosed herein may be used. 

[0045] The memory 1 12 is also shown containing at least one application 120 
(optionally shown with an associated annotation plug-in 122 and an annotation broker 
128). The application 120 may be any of a variety of applications used to manipulate 
(e.g., create, view, and/or edit) data that may be annotated. For example, the 
application 120 may be a text editor/ word processor used to manipulate annotatable 
documents, a database application or spreadsheet used to manipulate data, a 
document generator/viewer (such as Adobe's Acrobat ® and Acrobat Reader) used to 
manipulate documents, or data analysis software, such as Decision Site available from 
Spotfire, Inc., imaging software used to manipulate images, and any other types of 
applications used to manipulate various types and forms of data. 

[0046] Some application programs 120 may be configured to communicate with the 
annotation server 140 directly, for example, via a set of application programming 
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interface (API) 142 functions provided for the annotation server 140. Other application 
programs, however, may communicate with the annotation server 140 via plug-in 
components 122 and/or the annotation broker 128 (e.g. also via the AP1 142). In other 
words, annotation capability may be added to an existing application 120 via the plug-in 
components 122. The plug-in components 122 may, for example, present graphical 
user interface (GUI) screens to users of applications 120, thus allowing the creation and 
retrieval of annotations from within the applications used to manipulate the annotated 
data. 

[0047] The annotation broker 1 28 is an optional component and may be 
implemented as a software component configured to present a standard interface to the 
Annotation Server 140 from various applications 120, for example, communicating with 
plug-in components 122 from multiple applications running on the same client computer 
102. Hence, the annotation broker 128 may provide a degree of separation between 
the applications 120 and the annotation server 140, hiding detailed operation of the 
annotation server 140 and facilitating development of plug-in components 122. In other 
words, new applications 120 may be supported through the development of plug-in 
components 122 written in accordance with the annotation broker interface. 

[0048] Components of the server computer 104 may be physically arranged in a 
manner similar to those of the client computer 102. For example, the server computer 
104 is shown generally comprising a CPU 135, a memory 133, and a storage device 
134, coupled to one another by a bus 136, which may all functions as similar 
components described with reference to the client computer 1 02. The server computer 
104 is generally under the control of an operating system 138 (e.g., IBM OS/400®, 
UNIX, Microsoft Windows®, and the like) shown residing in memory 133. 

[0049] As illustrated, the server computer 1 04 may be configured with the annotation 
server 140, also shown residing in memory 133. The annotation server 140 provides 
annotation clients (e.g., running on one or more client computers 102) with access to 
the annotation store 130, for example, via the annotation API 142. In other words, the 
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annotation AP1 142 generally defines the interface between annotation clients and the 
annotation server 140. As used herein, the term annotation client generally refers to 
any user interface (or other type front-end logic) of the annotation system that 
communicates with the annotation server to manipulate (e.g., create, update, read and 
query) annotation data. Examples of annotation clients include applications 120 
communicating with the annotation server 140 (directly, or via plug-in components 122) 
and an annotation browser 126. 

[0050] As will be described in greater detail below, the annotation server 140 may 
be configured to perform a variety of operations, such as responding to requests to 
create annotations for specified data objects, formulating and issuing queries against 
the annotation store 130 to search for annotations for a specified data object, and 
formulating and issuing queries against the annotation store 130 to search for 
annotations satisfying one or more specified conditions (e.g., having a specified author, 
creation date, content, and the like). 

[0051] For some embodiments, a distributed annotation system for an enterprise 
may comprise a plurality of distributed annotation servers 140, for example, each 
running on a different server computer 104. Each distributed annotation server 140 
may support a different set of users (e.g., different departments, or even different 
geographic locations, within a common enterprise or separate enterprises, etc.), and 
may maintain a separate annotation store 130. However, each distributed annotation 
server 140 may be configured to access annotation content from annotation stores 130 
maintained by other annotation servers 140 (e.g., directly, or through communication 
with the corresponding maintaining annotation servers 140), thus allowing annotations 
to be created and shared by a wide range of users throughout a distributed enterprise. 

[0052] For some embodiments, the annotation server 1 40, and various related 
components, may be configured via a set of administrative tools 144. For example, the 
tools 144 may be used to generate a set of annotation configuration files 148, which 
may contain various information, such as a set of annotation template structures for use 
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in displaying and collecting annotation information, the various annotatable data source 
types and indexing thereof, the roles in which users may operate, and other defining 
information which may affect operation of the annotation server 140. The annotation 
structures may contain a set of fields and groups of fields that determine what data is 
stored with the annotation and what data is presented to a user viewing the annotation, 
for example, based on the user's role. 

A RELATIONAL VIEW OF THE ANNOTATION SYSTEM 

[0053] FIG. 3A illustrates a relational view of the annotation server 140 and various 
other components of the annotation system, in accordance with one embodiment of the 
present invention. As previously described, one or more applications 120 (e.g., residing 
on one or more client computers 102) may communicate with the annotation server 140 
either directly (e.g., application 120i) or via the annotation plug-ins 122 and/or 
annotation broker 128 (e.g., applications 120 2 -120n), to create or view annotations for 
data object manipulated by the applications 120. 

[0054] As illustrated, the annotation server 140 may issue queries against the 
annotation store 130 via a query interface 119. For some embodiments, the annotation 
server 140 may issue abstract queries against the annotation store 130 and the query 
interface 119 may be an abstract query interface configured to map logical fields of the 
abstract query to corresponding physical fields of the annotation store 130. The 
concepts of data abstraction and abstract queries are described in detail in the 
commonly owned, co-pending application 10/083,075, entitled "Improved Application 
Portability And Extensibility Through Database Schema And Query Abstraction," filed 
February 26, 2002, herein incorporated by reference in its entirety. 

[0055] As illustrated, the annotation broker 128 may serve as an interface between 
annotation plug-ins 122 for multiple applications and the annotation server 140. For 
example, the annotation broker 128 may manage messages sent to and from multiple 
annotation plug-ins and the annotation server (e.g., providing mediation between 
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multiple plug-in components 122 trying to access the annotation server 140 
simultaneously). For some embodiments, the annotation broker 128 may be 
implemented as a Windows Component Object Model (COM) server that provides a 
standard interface and facilitates access to the annotation server 140 for annotation 
plug-ins 122 for Windows applications (e.g., Microsoft Internet Explorer, Microsoft 
Word, Microsoft Excel, Adobe Acrobat, Spotfire, and other Windows applications). In 
other words, by providing a standard interface to the annotation server 140, the 
annotation broker 128 may facilitate extension of the annotation system to support new 
applications 120 through the development of plug-in components written in accordance 
with its interface. 

[0056] As illustrated, an annotation browser 126 may allow the creation and viewing 
application data and annotations, independently of any of the applications 120. For 
some embodiments, the annotation browser 126 may provide a generalized web-based 
user interface for viewing structured data content (e.g. application source data that can 
be accessed directly through queries via the query interface 119), and for creating and 
viewing annotations on it. As will be described in greater detail below, for some 
embodiments, the annotation browser may provide an interface allowing a user to 
simultaneous query data sources 117 and associated annotations 132. 

[0057] For some embodiments, in order to identify annotated data object(s), an 
index, or set of indexes, that may be used to identify the corresponding annotated data 
object(s) may be stored with the annotation data. As illustrated, an index obtained from 
an annotation record may be used to retrieve information from one or more index tables 
134 that may be used to identify the annotated data object or sub-objects, commonly 
referred to as annotated points 1 1 3. 

[0058] As user herein, the term point may generally refer to any identifiable data unit 
(or group of data units) capable of being annotated. Examples of annotatable points 
include, but are not limited to, database tables, rows, columns, cells, or groups of cells, 
selected portions of a text document (e.g., defined by an offset and length, start and 
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stop locations, or any other suitable defining information), and the like. Multiple points 
in an object may be referenced by the same annotation and any point in an object may 
be referenced by multiple annotations. Further, as indicated by the dashed arrow from 
the index table 134 in FIG. 3A, an annotation may reference points in more than one 
annotatable data source 117. For some embodiments, additional points may be 
associated with an annotation, for example, via the annotation AP1 142, in effect 
propagating the annotation to the additional points. 

[0059] In some cases, annotations may also be created and managed that are not 
associated with any particular point. For example, such annotations may facilitate the 
capture of insights that are more general in nature than annotation made for specific 
annotatable points. However, the method and systems described herein may still be 
utilized to advantage to create, organize, and search such annotations. For example, 
as described herein with reference to "point-specific" annotations, such annotations 
may also be created and viewed using one or more annotation structures. 

HETEROGENEOUS INDEXING 

[0060] Upon retrieving an annotation record 1 50 from the annotation store, using the 
index stored therein, the object described by the annotation can be found from the 
information within the annotation record, and, conversely annotations for a given object 
can be looked up in the annotation store, based on an index generated from it's 
identifying information. Thus, the indexes provide the ability to find corresponding data 
from annotations and to find annotations associated with data. Because different type 
data objects have different identifying parameters (e.g., database entities may be 
identified by table, column and/or row values, while portions of text documents may be 
identified by an offset and length or start and stop values within the document, etc.) 
different indexing methods may be used depending on the type of the annotated data 
object. 

[0061] Data sources are typically arranged as "granular" hierarchical structures of 
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different "levels" of data objects, each of which may be annotated for different reasons. 
For example, a database table may be annotated to explain why it was created (its 
purpose), a database column may be annotated to clarify what type of data is stored 
therein, a database row may be annotated to comment on a particular set of data (e.g., 
all related to a common patient), while a database cell may be annotated to comment 
on the significance of a particular value stored therein (e.g., an alarmingly high test 
result). In general, higher level data objects may be identified by indexes with fewer 
column values than indexes for lower level data objects (which may be regarded as 
sub-objects of the higher level data objects). 

[0062] Examples of suitable techniques for indexing a variety of different type data 
objects are described in detail in a commonly owned co-pending application, entitled 
"Heterogeneous Multi-Level Extendable Indexing For General Purpose Annotation 
Systems," filed herewith (Attorney Docket No. ROC920030127US1), hereby 
incorporated by reference. FIGs. 3B and 3C illustrate components utilized in one 
exemplary indexing technique described in the above-referenced application, during 
annotation generation and retrieval, respectively, that may also be used in accordance 
with embodiments of the present invention. 

[0063] As illustrated in FIG. 3B, upon creating an annotation, an indexing 
component 153 of the annotation server may calculate an index 151 based on one or 
more identifying parameters of the annotated data object 121 manipulated by an 
application program 120. The indexing component may determine the type of the 
annotated data object 121 and select an index mapping table 155 containing mapping 
functions used to map the identifying (ID) parameters of the data object 121 to a set of 
columns values in an index table 134. In other words, the index mapping tables 154 
may be used to map different type ID parameters for a heterogeneous set of data 
objects to a homogenous set of index values. As described in the above-referenced 
application, different mapping tables 155 may be provided for each type of data source 
(database table, text document, PDF file, etc.), allowing sub-objects of each type to be 
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mapped to the common index column values. 

[0064] The index table 134 may be queried separately to determine if annotations 
exist for a specified data object (or sub-objects thereof), for example, in order to provide 
an indication (e.g., an icon) in the application program 120 of which data objects have 
annotations. In other words, the existence of an index for a data object in the index 
table 134 indicates an annotation has been made for that data object. As illustrated in 
FIG. 3C, upon retrieving an annotation from the annotation database 130, the indexing 
component may convert an index for a retrieved annotation into a set of ID parameters, 
allowing the application program 120 to identify the data object associated with the 
annotation. For some embodiments, actual annotations may not be retrieved, however, 
until a user requests them, for example, by clicking on a corresponding annotation icon 
with a mouse. 

ANNOTATION API 

[0065] As previously described, for some embodiments, the annotation API 142 may 
provide an interface between the annotation server 140 and annotation clients, such as 
application programs 120 coded to the API, application programs 120 enabled for 
annotation via plug-in components 122, and the annotation browser 126. The 
annotation AP1 142 may include various functions that enable annotation clients to 
perform a variety of annotation-related functions. FIG. 3D is a table 480 illustrating a 
sample of possible API functions that may be included in the annotation API 142, 
according to one embodiment of the present invention. 

[0066] As illustrated in the table 480, the annotation API 1 42 may include functions 
allowing annotation clients to query the annotation system to retrieve a wide variety of 
information regarding annotations for specified data objects (e.g., 
QueryStructureNames, QueryStructureTransforms, QueryAllowedPointTypes, 
QueryDataSourceSubtypes, and GetAnnotation), retrieve a wide variety of information 
regarding data objects described by annotations (e.g., QueryPoints). Annotation data 
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may also be queried for data satisfying specified query conditions (e.g., 
QueryAnnotationlDs) and annotations may be created and/or edited annotations (e.g., 
AddPoint, DeletePoint, CreateAnnotation, UpdateAnnotation, and DeleteAnnotation). 
Further, functions may also exist for viewing and/or setting a user's role for an 
annotation session (e.g., QueryRoles and SetRole). 

[0067] As will be noted at various locations in the following description, a sequence 
of API function calls may be made to accomplish some the operations described below. 
However, those skilled in the art will realize that the exact API functions and function 
names provided, parameters passed to and from the functions, and the exact 
functionality performed thereby may vary widely with different implementations, and that 
various functions may be combined in a single function or separated into separate 
functions as a designer sees fit. Therefore, while the following references may refer to 
the specific exemplary functions listed in FIG. 3D, it should be understood that actual 
sequences and functions used to perform any of the following operations will likely vary 
widely with different implementations. 

ANNOTATION SYSTEM CONFIGURATION 

[0068] Referring back to FIG. 3A, for some embodiments, the administrative tools 
144 may be used to configure various components of the annotation system. For 
example, the administrative tools 144 may include a set of one or more application 
programs that provide a graphical user interface (GUI) that allows an administrator 
(generally defined as any user running the annotation tools 144) to navigate through the 
various configuration files 148, for example, to define roles, associate users with roles, 
define annotatable points for various data sources, and perform other type configuration 
operations, from a single interface. FIG. 4D illustrates exemplary operations 400 for 
configuring an annotation system that may be performed by a user, for example, using 
GUI screens provided by the administrative tools 144. 

[0069] Prior to running the administrative tools 144 to configure an annotation 
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system, however, the administrator may need to gather a variety of information used to 
determine how the annotation system should be configured (e.g., what data should be 
allowed to annotated and what type of information should be captured as annotations). 
This data gathering may be considered a precursor to actually configuring the 
annotation system, for example, with the goal of limiting the annotation system to 
supporting annotations on data for which the annotations are likely to be beneficial. In 
case the administrator is not too familiar with the system in which the annotation system 
is to be deployed, a domain expert, as well as another type consultant (e.g., a service 
provider in the business of installing annotation systems), may be consulted to ensure 
proper considerations are taken prior to configuring the annotation system. 

[0070] FIG. 4A is a flow diagram of exemplary operations 420 that may performed, 
for example, by the administrator and/or domain expert, to determine how (and on what 
data) the annotation system should operate, in preparation of actually running the 
annotation tools 144. The operations 420 may be considered an audit, of sorts, to 
examine the domain in which the annotation system is to be deployed in an effort to 
tailor the annotation system configuration to the users and data of the domain. 

[0071] The operations 420 begin, at step 422, by identifying processes that would 
benefit from annotation. For example, processes that involve subjective measures, 
expert judgment, and opinions as part of the process may all benefit from annotations. 
For later use in determining what fields should be annotated, the data kept for each of 
the processes may also be identified. Further, in case it is later determined that data 
kept for an identified process should be annotated, a determination of what information 
related to the data (referred to as metadata) should be captured in an annotation may 
also be made. 

[0072] This determination may be made, for example, by exploring what types of 
questions a user analyzing the data is likely to ask, and may include factual information 
(e.g., what type of test equipment was used) and subjective information (e.g., are the 
results acceptable, is the data reliable, etc.). These questions may indicate what fields 
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should be included in an annotation for a given data object. Further, consideration may 
be given as to whether sufficient motivation exists for individuals to provide the 
identified metadata (i.e., would a user be likely to create an annotation to capture the 
metadata). 

[0073] At step 424, roles for the identified processes are identified. As previously 
described, the role in which a user acts may determine the type of information that user 
would be likely to capture in an annotation, or be interested in viewing in an annotation. 
For example, in a biomedical enterprise, a user acting in an accounting role may be 
more interested in project budget data, while a user acting in a research role may be 
more interested in technical test results. Consideration may also be given to how users 
in the various roles create, change, or consume information (e.g., a manager is likely to 
review and possibly approve work, while a researcher may simply comment on 
conditions under which data was gathered). 

[0074] At step 426, annotatable data scopes for the processes are identified. The 
term annotatable data scope generally refers to exactly where (e.g., for what data 
object or location within a data object) an annotation is being made. As an entity may 
deal with a wide variety of data (e.g., related different topics, different disciplines, etc.), 
the insights captured (i.e., the metadata) for each different type of data may vary 
accordingly. In other words, the scope of data to be annotated may determine what 
type of information is captured for the corresponding annotation. 

[0075] FIG. 4B illustrates exemplary operations 440 that may be performed to 
identify annotatable data scopes. The operations begin, at step 442 and, at step 444, 
available annotatable data sources are listed (e.g., database tables, spreadsheets, PDF 
documents, text documents, image files, or any type of identifiable data source). At 
step 446, a loop of operations (448-452) is entered to be performed for each of the 
listed data sources. 

[0076] At step 448, data source subtypes are listed. Data source subtypes may be 
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identified as cases where the content of a particular type of data source needs different 
type of metadata (captured in annotations) than other types. For example, for a 
database table, subtypes may include specific types of tables (e.g., a clinical data table, 
a personnel shift scheduling table, patient records, etc.), while for a text document, 
subtypes may include different types of documents (e.g., quality control documents, a 
resume, a patent application, etc.). As will be described in greater detail below, 
different annotation forms for use in creating annotations having different annotation 
fields may be presented to users, based on the data source subtype and selected point 
(and possibly a user role, as well). 

[0077] At step 450, annotatable points for each type and subtype are listed. For 
example, as previously described, annotations for a database table may be made on a 
row, a column, a cell, or the entire table, while annotations for a text document may be 
made on the document or any section thereof (e.g., a group of words defined by a start 
character and stop character or offset and length). 

[0078] FIG. 4C illustrates a table 460 that lists exemplary annotatable points for an 
exemplary set of data source types. Illustratively, the exemplary set of data source 
types includes relational data sources, such as database tables and spreadsheets, 
word documents, HTML files, Spotfire files, and PDF files. However, there is no limit to 
the data source types and annotatable points that may be supported, and the exact 
number and type supported may vary with different embodiments. The Meta 
Information column indicates information that may uniquely identify the corresponding 
annotatable point. While not shown, groups of more than one annotatable points may 
also be annotated. 

[0079] At step 452, other data source qualifiers (e.g., that further specify an 
annotatable point) are listed. Examples of other data source qualifiers for a particular 
scope, include the name of an annotatable entity, such as a particular column name. In 
other words, such a source qualifier may allow annotations of one column to be 
different than the annotations of another column. As another example of a data source 
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qualifier, the content of an selected annotatable data object may be qualified, for 
example, to include a specified search string, one or more keywords, a particular value, 
set, or range of values, and the like. 

[0080] Referring back to FIG. 4A, at step 428, the metadata to be kept for each role 
and scope combination is identified. For example, the metadata to be kept for each 
role and scope combination may be identified by examining the different types of 
metadata that may be captured for each of the annotatable data scopes identified in 
step 426 and determining, which users (operating in which roles) are likely to be 
interested in this metadata (and/or authorized to access this metadata). As will be 
described in greater detail below, annotation structures with annotation fields based on 
the identified metadata may be generated and associated with the corresponding role 
and scope combination. 

[0081] After the data gathering operations 420 of FIG. 4A have been performed, a 
user may be ready to run the administrative tools 140, for example, to create the data 
definition file 146, configuration files 148, and annotation structures 149. In general, the 
data definition file 146 may define which data sources 117, and points 1 13 contained 
therein, can be annotated. 

[0082] FIG. 4D illustrates exemplary operations 400 that may be performed, via the 
administrative tools 144, to configure the annotation system with input from a user. The 
operations 400 may be described with reference to FIGs. 5A-5H that illustrate 
exemplary GUI screens that may be presented to the user as part of the administrative 
tools 144. Of course, it should be understood that the details of the GUI screens are for 
illustrative purposes only and that the operations 400 represent just some of the types 
of operations that may be performed to configure the annotation system, and that a 
user may be able to perform various other configuration processes via the 
administrative tools 144 or through any other configuration interface. 

[0083] The operations 400 begin at step 402, for example, upon invoking the 
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administrative tools 144 and, at step 404, an interface is provided for defining 
annotation structures and other related information. The GUI screen of FIG. 5A 
illustrates one example of the type of interface that may be provided to the user. As 
illustrated, the GUI screen may include a configuration navigation panel 520 allowing 
the user to navigate through various configuration data structures (which may be 
implemented, in XML, as configuration files 148) organized in separate folders (e.g., 
Data Sources, Roles, Users, etc.). In response to selecting a given folder, the user 
may be presented with a GUI panel (shown opposite the navigation panel 520) 
corresponding to the selected folder. 

[0084] A user may perform a loop of operations 406-412, for example, using the 
various GUI panels, to define annotation structures that may contain annotation fields 
selected to capture annotation information associated with a particular combination of 
data scope and defined user role. 

[0085] At step 406, various roles (e.g., biologist, chemist, manager, etc.) are 
defined. For example, in response to selecting the Roles folder in the navigation panel 
520, the user may be presented with a GUI panel 530 shown in FIG. 5A allowing a user 
to add new roles. The user may associate users with roles via a GUI panel 532 shown 
in FIG. 5B, which may be accessed by selecting a particular role in the navigation panel 
520. As an alternative, roles may be associated with users via a similar GUI panel 534 
of FIG. 5C accessed by selecting a particular user in the navigation panel 520. As 
illustrated, multiple roles may be associated with a single user. 

[0086] At step 408, point types (e.g., annotatable data objects and sub-objects of 
data sources) are defined. As previously described with reference to FIG. 4B, for some 
embodiments, the user may be able to select which subtypes of a specified data 
source, as well as which points within the subtypes, will be annotatable. As illustrated 
in FIG. 5A, annotatable data sources (e.g., relational database), subtypes (Table X), 
and points (cells, columns, and rows) may be listed in a hierarchical format in the 
navigation panel 520. 
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[0087] At step 41 0, annotation structures are defined, for example, by specifying 
available annotation fields to be included in the annotation structure. As previously 
described, the fields included in the annotation structure generally represent the 
metadata to be captured in the annotation. While not necessary, an annotation 
structure will typically include at least one field for entering comments. 

[0088] As illustrated in FIG. 5D, for some embodiments, users may be able to create 
an annotation field group 542 from an associated set of annotation fields 544, via a GUI 
panel 540. Properties for the fields may also be specified (e.g., the possible data types 
and values the data entered for the field may have). For example, some fields may be 
limited to a specific list of values provided as a pick list. Further, default values 546 
may also be specified for each field 544 in the group. The creation of annotation field 
groups may facilitate annotation structure definition by facilitating the reuse of common 
fields therein. For example, as illustrated in FIG. 5E, annotation structures may be 
created by adding annotation field groups 552, as well as additional, separate, 
annotation fields (e.g., not associated with an annotation field group). 

[0089] For some embodiments, annotation structures may also include information 
for further limiting the annotation data that is input by or displayed to a user. For 
example, as illustrated in FIG. 5F, a filters GUI panel 560 may allow a user to specify 
an authority, such as read/write authority, read only authority, manage authority (e.g., 
read/write/create/delete), that one or more users or roles 564 has with respect to a list 
of corresponding fields or annotation field groups 562. Filters may be used to apply 
field level access control to restrict access to fields based on user or group. For 
example, some users may have read-only access to some fields in a structure (e.g., 
those users can't create or edit annotation data in those fields), while other fields may 
be hidden from some users (e.g., some annotation fields may be visible only to 
managers). As illustrated, structures using the specified filter may be listed in a filtered 
structure window 568. 

[0090] At step 412, structures are associated with annotatable point-role sets. As 
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illustrated in FIG. 5G, a scopes GUI panel 570 may allow users to associated a set of 
annotatable data points 574 (associated with a scope name 572) and one or more 
listed roles 576 with one or more listed annotation structures 578. To illustrate the 
affect of this association, when a user acting in a specified role attempts to create an 
annotation on a specified data point, the user may be presented with an annotation 
form allowing a user to enter annotation information corresponding to the annotation 
fields contained in the associated annotation structure. For example, as illustrated in 
FIG. 5G, while engaged in the process of conducting melanoma research, a biologist 
(e.g., a user acting in the role of a biologist) creating an annotation for a cell or column 
of a database Table X may be presented with a form for entering data for annotation 
fields included in the annotation structure 578 mel__reLbiologist. If more than one 
annotation structure were associated with the selected data scope and role of biologist, 
the user may have been presented with a list of annotation structures that best fit what 
the user was trying to annotate. 

[0091] The particular format (e.g., the look and feel) of annotation forms presented 
to the user may be determined by a selected transform generally defined to create an 
annotation form (e.g., an annotation GUI) based on a selected annotation structure. In 
other words, the transform may contain sufficient information to generate an annotation 
form allowing the user to enter information for the annotation fields contained in the 
annotation structure, as well as additional information that controls the appearance of 
the annotation structure, such as color, font, and the like. In some embodiments, such 
transforms may be implemented as Extensible Stylesheet Language (XSL) files or XSL 
transforms (XSLT). As illustrated in FIG. 5H, for some embodiments, a forms GUI 
panel 580 may allow a user to associate one or more stylesheets 586 (from a list of 
available stylesheets 582) with an annotation structure 584. 

[0092] If more annotation structures are to be defined, as determined at step 414, 
the operations 406-412 may be repeated, otherwise, the operations 400 are exited at 
step 416. It should be noted that more than one annotation structure may be 
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associated with a particular role-point combination. Further, a particular annotation 
structure may be associated with more than one particular role-point combination. 
Further, various data structures may be employed to associated annotation structures 
with annotatable point-role sets. For example, the data source definition file 146 may 
be populated with entries that indicate (e.g., via a structure ID) a particular annotation 
structure 149 that should be used when a user operating in a certain role attempts to 
create an annotation for a specified data object (point). 

CREATING ANNOTATIONS 

[0093] FIG. 6A illustrates exemplary operations 500 for creating annotations. While 
not shown, it may be assumed that a user's ID and/or role are known. For example, the 
user may have been required to log into the annotation system and a set of user 
credentials (e.g., including the user's role, security level, associate user group, or the 
like) may have been retrieved from a security database 159 containing such user 
credentials. 

[0094] During this logon procedure, for example, an API call QueryRoles may be 
made to determine the available roles the user may act in. If only one role is available, 
the system may automatically set the user's role accordingly, for example, via a 
SetRole API call. For some embodiments, if there is more than one role available (e.g., 
the user may have more than one associated role, such as a manager and a 
researcher), the user may be presented with a list of the available roles in which the 
user may act. A SetRole API call may then be made to set the user's role for the 
session to the role selected by the user. As described below, the role selected by the 
user may then determine the annotation structures and, hence, the annotation forms 
presented to the user for creating annotations. 

[0095] The operations 500 begin at step 502, by receiving, from a requesting entity 
(e.g., an individual user or application), a request to create an annotation for a specified 
data object. At step 504, an annotation structure 149 defining fields to be used in 
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creating the annotation is selected based on at least one of a type/scope of the 
specified data object, content of the data object, the application from which the request 
is received, and a role (or other credential) of the user. For example, a list of available 
structures may be obtained via a QueryStructureNames API call which, given the 
selected data object (e.g., by data source type, subtype and selected points) returns a 
list of available structures. 

[0096] For some embodiments, as illustrated in FIG. 7A, returning the list of 
available structures may involve searching the data source definition file 146 for a 
match on a point to be annotated and/or one or more user credentials (e.g., role, 
security level, user ID, member group, etc.), and a corresponding annotation structure 
ID, indicating the structure to be used, may be obtained therefrom. For example, the 
data source definition file may be implemented as an XML document listing annotation 
structure ID's for various annotatable point-role pairings. 

[0097] In addition, or instead of, user credentials and the data object type, 
annotation structures may be determined by any combination of various other 
parameters, such as the application from which the request (to create the annotation) is 
received, or the content of the annotated data object. For example, the content of the 
annotated data object may be searched for text matching one or more specified text 
strings in an effort to automatically detect a data entry related to a specified topic. 
Upon detecting the text string(s) in the data content, an annotation structure specific to 
that topic may be selected. The format of the data content may also be indicative of the 
type of data stored therein. As a simple example, social security numbers and phone 
numbers are each typically stored in a distinctive format (e.g., ###-##-#### and (###)- 
###-####, respectively). 

[0098] Further, as an alternative to searching for a text string, the content of an 
annotatable data object may be searched for a specific value or condition on a value 
stored in an annotated data object. As an example, a user may associate an 
annotation structure with a certain value, or range of values, for a given field. As 
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another example, a certain annotation structure may be automatically selected if a data 
object value exceeds a certain threshold, matches a certain value, or falls within or 
outside a predetermined range. For some embodiments, an automated process may 
scan data and automatically generate annotations for values meeting predetermined 
conditions (e.g., within a defined threshold range of values), for example, in an effort to 
alert personnel of alarming values (e.g., exceedingly high or low values). 

[0099] Regardless of how the annotation structure is selected, at step 506, a GUI 
screen is generated based on the selected annotation structure, for example, allowing a 
user to input data to the fields of the selected annotation structure. The GUI screen 
may be generated, for example, by transforming the annotation structure, based on one 
of a set of XSL transforms obtained via a Query St ructureTransforms API call that 
returns an array of available transforms associated with a specified annotation 
structure. 

[00100] At step 508, annotation data is received via the generated GUI screen. The 
annotation data may be stored in an annotation record 150. Each annotation record 
may contain "headed information common to all annotations, such as the annotation 
author, and a date/time stamp indicating when the annotation was made. As with the 
annotation content, this header information and the annotation data may be searchable, 
allowing specific annotations to be retrieved (e.g., by author, date of creation, etc.). 
The annotation record may be created via a CreateAnnotation API call in which the 
annotation data is passed. 

[00101] Each annotation record 150 may also contain links to specialized annotation 
detail, specific to each type of annotation, a global unique identifier (GUID) uniquely 
identifying the annotation, as well as an index, which is used to locate the annotated 
object (and optionally a point within it). Therefore, at step 510, an index for the 
annotated data object and a GUID for the annotation are created. At step 512, an 
annotation record 150 is created containing the annotation data, index, and GUID. At 
step 514, the annotation record is stored in the annotation store 130, separate from the 
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annotated data. 

[00102] For some embodiments, a change detection value (e.g., a checksum, hash 
value, or other like parameter) calculated as a function of the annotated data may also 
be stored with the annotation data. This change detection value may allow changes to 
the annotated data to be detected. For example, when an annotation is retrieved (or 
according to some type of schedule), a change detection value may be calculated for 
the current annotated data and compared against the stored change detection value. 
Because a change in the annotated data may affect validity of the annotation, a user 
may be notified if a change in the annotated data is detected. The concepts of using 
change detection values are described in detail in the commonly owned, co-pending 
application 10/310,192, entitled "Annotation Validity Using Partial Checksums," filed 
December 4, 2002, herein incorporated by reference in its entirety. 

RETRIEVING ANNOTATIONS 

[00103] FIG. 6B illustrates exemplary operations 600 for retrieving annotations. The 
operations 600 begin at step 602, by receiving a request to view annotations for a 
specified annotated data object. At step 604, an annotation (or annotations) for the 
specified data object is retrieved. For example, the annotation may be retrieved by 
converting ID parameters of the data object to an index, and searching the annotation 
store using the index, as described above, with reference to FIGs. 3B and 3C. For 
some embodiments, such searching may be accomplished via the QueryAnnotationlDs 
API call, in which annotation global user IDs (GUIDs) are returned for annotations 
matching specified search criteria. The corresponding annotations may then be 
retrieved via the GetAnnotation(s) API call that returns an annotation or annotations 
given a GUID or array of GUIDs. 

[00104] At step 606, in preparation of displaying the retrieved annotation, one or more 
annotation structures 149 corresponding to the specified data object are retrieved. As 
described above, with reference to creating annotations, the annotation structure may 
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be selected based on the specified data object, as well as other parameters, such as 
the user's role. For example, only certain users acting in a certain role (or having a 
certain security level, belonging to a certain user group, etc.) may be authorized to view 
certain fields containing sensitive data. Therefore, the annotation structure 149 
selected may only contain fields the user is authorized to view. 

[00105] At step 608, the annotation data is optionally filtered, and the fields of the 
annotation structure are populated with the filtered annotation data. For example, fields 
that the user (based on the user's role) is not authorized to view will be not be displayed 
(e.g., filtered out). 

[00106] At step 610, a GUI screen is generated based on the populated structure, 
displaying the annotated data. For example, as illustrated in FIG. 7B, for some 
embodiments, a filtered annotation structure 749 may be generated (e.g., within an 
application 120, plug-in component 122 thereof, or the annotation browser 128) based 
on the selected annotation structure 149 and an access control list (ACL) 159, which 
typically contains a list of userlD's and/or grouplD's with a common set of privileges to a 
protected resource, such as the annotation store 130. For example, the filtered 
annotation structure 749 may have a limited subset of the fields contained in the 
selected annotation structure 149. The filtered annotation structure 749 may then be 
transformed (e.g., using a transform 750) to generate the final GUI displayed to the 
user. As previously described, the transform 750 may be selected from a list of list of 
available transforms obtained via the QueryStructureTransforms API. 

[00107] For some embodiments, annotation structures and ACLs may be 
implemented as XML documents. The transforms 750 may be implemented as an 
Extensible Stylesheet Language Transformations (XSLT), commonly used for 
transforming XML documents into other XML documents. The transform 750 may 
perform various formatting and other functions on the structure, such as checking for 
proper data types, allowable values, as well as implementing stylistic features, such as 
font, color, and the like. 
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[00108] Each application 120 may have one or more associated transforms 750, or 
may share a common set of one or more transforms. As illustrated, for some 
embodiments, for example, when viewing annotations from the annotation browser 126, 
the end result may be in HTML format. Generally, however, the transform 750 may be 
selected based on the application 120 from which the annotation is to be viewed, in an 
effort to provide an interface consistent with that application 120. As an example, 
Microsoft Office applications, such as Word and Excel, may share a common set of 
transforms 750, providing a common look and feel to annotation GUIs provided 
therefrom. 

EXEMPLARY APPLICATION EXAMPLES 

[00109] FIGs. 8-1 0 are exemplary GUI screens that illustrate some concepts of the 
present invention applied to create and/or view annotations for different type data 
objects manipulated by various applications. Of course, details of the exemplary GUI 
screens shown in FIGs. 8-10 are for illustrative purpose, and a wide variety of other 
type GUI screens providing similar functionality may also be utilized. 

[00110] FIG. 8A illustrates an exemplary screen 800 of a text editor used to edit a 
patent application. As shown, the screen 800 may include Create and View 
Annotations buttons 802 and 804 provided, for example, as part of an annotation plug- 
in for the text editor, allowing a user to create and view annotations. 

[00111] In many cases, several different entities may collaborate to generate a patent 
application, including the inventors, a drafting attorney, and a managing attorney (e.g., 
the drafting attorney may be a hired "outside counsel" while the managing attorney 
may be "in-house counsel" for an entity for which the inventors work and to whom the 
patent application will be assigned). The inventors, drafting attorney, and managing 
attorney may all have different roles in collaborating on the patent application. For 
example, while the drafting attorney is charged with actually writing the application, the 
inventors are typically charged with reviewing the application to ensure that the 
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description is technically correct, adequately describes, and enables their invention. 
The managing attorney, on the other hand, may also review the application, but with a 
slightly different focus, for example, to ensure the patent application provides the best 
(e.g., broadest) possible protection against competitors, often in light of other patents or 
applications in a patent portfolio. As such, annotations made by the different parties 
may different in order to capture different information. 

[00112] Therefore, as described above, different type annotation forms (based on 
different annotation structures) may be provided to allow the capture of the different 
information. As previously described, for some cases, an annotation structure may be 
automatically selected, based on a number of parameters, such as the specified data 
object to be annotated, the role (or other credential) of a user, content/format of the 
annotated data, and the like. For example, a set of patent-specific forms may be 
presented based on a text search for the string "patent" in the title or other portion of the 
document. If there is more than one annotation structure corresponding to a given set 
of parameters (e.g., annotated data point and role of a user), the user may be 
presented with a choice of structures/forms from which to choose. Alternatively, some 
implementations may not perform automatic role checking and a user may be 
presented with a choice of all available annotations forms. 

[00113] In either case, in response to submitting a request to create an annotation, 
the user may be presented with a list of annotation forms from which to choose in a 
GUI, such as the GUI 810 A shown in FIG. 8A. As shown, the user may be able to 
select a desired annotation form from a pull down menu 812. Illustratively, four 
annotation forms are offered, a default form, an inventor feedback form, drafting 
attorney form, and managing attorney form (alternatively, any of these forms may be 
automatically selected, for example, based on the user's role). 

[00114] Figure 8B illustrates an exemplary default annotation form 81 0 B that may be 
presented to the user, for example, in response to selecting the default form from the 
pull down menu 812. The default annotation form 81 0 B may be generated, for example, 
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by transforming a default annotation structure specifying a set of default annotation 
fields. As illustrated, the default annotation form 810b may contain generic quality 
check boxes 712b and a generic comment text box 71 4 B . 

[00115] Figure 8C illustrates an exemplary inventor feedback annotation form 810c 
that may be selected by the user, for example, via the pull down menu 812, or 
automatically based on the user's role. As illustrated, the inventor feedback annotation 
form 810 c may have more specific check boxes 81 2 C relating to the patent application 
process, an inventor comment text box 714c, and may list the patent attorney and 
inventor by name. Optional other fields (not shown) may include a docket number, 
invention title, and other fields that may be useful to search. 

[00116] FIG. 9A illustrates an exemplary screen 900 of a browser application, 
displaying medical research data (e.g., possibly the results of a query). As illustrated, 
an annotation icon 150 may be displayed to indicate annotated data items (in this 
example, specifying a type of a research project, colon cancer). For example, as 
previously described, the annotation store 130 (e.g., index tables 134) may be 
searched to determine if any annotations exist for data objects returned as query 
results. As illustrated in FIG. 9B, multiple annotation icons 150i and 150 2 may be 
displayed next to data objects having multiple annotations. Alternatively, a single icon 
representing multiple annotations may be displayed. 

[00117] Returning back to FIG. 9A, in response to selecting (e.g., clicking on) the 
annotation icon 150 for the colon cancer research project, a GUI 910a may be 
displayed with the corresponding annotation. The GUI 91 0 A illustrates a fairly 
comprehensive annotation form specific to annotating a project's status. As illustrated 
in FIG. 9B, however, for the same type of data object (e.g., project description) another 
type of annotation, for example, specific to the particular details of how data is collected 
may be displayed in a GUI 91 0 B . For example, the GUI 91 0 B may contain fields 
specifying specific equipment used to gather data (e.g., a laser scanner) and particular 
settings for the equipment. 
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SEARCHING DATA AND ANNOTATIONS 

[00118] For some applications, it may be desirable to be able to search data, as well 
as annotations created for that data from a single application, such as the annotation 
browser 126. As an example, a medical researcher may be interested in reviewing 
annotations authored by his manager, and/or annotations created within a certain time 
range (e.g., within the last month), as well as reviewing the annotated data. For 
example, the manager may have generated annotations that question the validity of 
certain data and the researcher may be charged with verifying and/or correcting the 
data in question. 

[00119] As previously described, for some embodiments, the annotation browser 126 
may provide a generalized web-based user interface for viewing structured data content 
(e.g. application source data that can be accessed directly through queries via the 
query interface 119), and for creating and viewing annotations on it. In other words, the 
annotation browser 126 may provide unified searchable access to both data and 
annotations on the data. FIG. 10A-10C illustrate exemplary GUI screens 1000 and 
1040 that may be presented by the annotation browser 126 for building a query that 
may target data, annotations made for the data, or both. 

[00120] For example, a user may be presented with a main query building GUI 
screen 1040 of FIG. 10A allowing the user to build a query against data and/or 
annotations by adding search conditions (i.e., query predicates) based on searchable 
fields of the data or annotations. An exemplary query is shown having a first search 
condition 1042 targeting data (a search condition based on a project name) and a 
second condition 1044 targeting annotations. As shown, a user may be able to add 
search conditions, via an Add Condition button. 

[00121] In response to selecting the Add Condition button, a user may be presented 
with the GUI screen 1000 of FIG. 10B, presenting the user with a set of searchable field 
categories 1010 related to the data and a set of searchable field categories 1020 
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related to annotations on the data. In response to selecting a category, the user may 
be presented with a set of fields associated with the selected category. For example, 
as illustrated in FIG. 10C, in response to selecting the AnnotationData category, the 
user may be presented with a picklist 1030 of searchable annotation fields associated 
with the annotation data. 

[00122] After selecting a field from the picklist 1030, the user may then be presented 
with another GUI (not shown) for specifying a search condition (i.e., query predicate) 
based on the selected field. The GUI presented for specifying the search condition may 
depend on the selected field and the data type of the selected field. For example, if a 
text field is selected, the user may be presented with a GUI for specifying a condition, 
for example, based on a text string. On the other hand, if a data field is selected, the 
user may be presented with a GUI for specifying a value, or range of values. 

[00123] In any case, after specifying the search condition, the user may return to the 
main query building GUI screen 1040 of FIG. 10A. The user may then add more 
search conditions, or run the query. Running the illustrated query may return different 
types of information, depending on the implementation. For example, running the query 
may return a list of annotations (satisfying the annotation condition 1044) for data 
satisfying the data condition 1042, data (satisfying the data condition 1042) annotated 
by annotations satisfying the annotation condition 1044, or both. 

[00124] If the data is in tabular form, running the query may return the data satisfying 
the data condition 1042, in a format similar to that shown in FIGs. 9A-9B, with 
annotation icons, allowing the user to selectively view the corresponding annotations. 
Alternatively, the annotations satisfying the annotation condition 1044 (describing data 
satisfying the data conditions 1042 may be listed with a link to the annotated data (if an 
annotation describes data contained in more than one data source, a link to each data 
source may be provided). A user may optionally view the annotated data by selecting 
the link which may, for example, automatically invoke an application 120 associated 
with the annotated data source, along with an indication of the annotated data (e.g., 
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highlighted text, an annotation icon, or some other type of indication). 

[00125] While the annotation browser 126 may provide unified searchable access to 
both data and annotations on the data, as described above, for some embodiments, 
similar functionality may be provided via the annotation API 142 (shown in FIGs. 2 and 
3), or other such interface. For example, a requesting entity (e.g., an application 120) 
may pass annotation and/or data search conditions to the annotation server 140 via an 
annotation API 142 function. The annotation server 140 may then construct queries 
against the data and annotations, as necessary, and return annotations and/or data 
satisfying the search conditions. 

CONCLUSION 

[00126] A universal annotation system allows annotations created for a variety of 
different type data objects manipulated by a variety of different type applications to be 
created, organized, and searched. The variety of applications may communicate with 
an annotation server to access annotations from an annotation store. The annotation 
store may be separate from the annotated data, allowing annotations on the data, 
without modifying the annotated data. Plug-in components may provide access to the 
annotation server from within existing applications used to manipulate the annotation 
data. Accordingly, annotation functionality may be added to new applications via the 
addition of new plug-in components, without having to redesign the annotation server, 
thus saving development time and associated cost. A common interface, such as an 
annotation browser, may provide a central source for individually or simultaneously 
searching both annotations and the annotated data. 

[00127] While the foregoing is directed to embodiments of the present invention, 
other and further embodiments of the invention may be devised without departing from 
the basic scope thereof, and the scope thereof is determined by the claims that follow. 
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